Chemoattractant-stimulated GTPase activity is decreased on membranes from polymorphonuclear leukocytes incubated in chemoattractant.
Polymorphonuclear leukocytes, PMNs, incubated in a chemoattractant undergo a time-dependent decrease in responsiveness to the chemoattractant; i.e. they desensitize or adapt. We have examined the role of ligand-induced changes at early steps in signal transduction for adaptation of PMNs to chemoattractants. The chemoattractant stimulation of a pertussis toxin-sensitive GTPase activity on PMN membranes was used as an assay of signal transduction. We find a decreased basal GTPase activity and a decrease in the ability of N-formylnorleucylleucylphenylalanine (FN-LLP) to stimulate this activity on membranes prepared from PMNs incubated with the chemotactic peptide FNLLP. The basal GTPase activity is decreased by up to 70% and the peptide-stimulated GTPase activity by up to 95% on membranes from PMNs incubated for 20 min at 37 degrees C in 10(-7) M FNLLP. The decrease in peptide-stimulated GTPase activity cannot be accounted for by the decreased number of FNLLP receptors on the membranes. Rather, receptors that remain available for binding stimulate the GTPase activity with a decreased efficiency. The ligand-induced change in GTPase activity is not stimulus specific. GTPase activity stimulated by both C5a and LTB4 was decreased on membranes from PMNs incubated in FNLLP. The decrease in chemoattractant-stimulated GTPase activity is partially reversed if cells are subsequently incubated at 37 degrees C in the absence of peptide prior to membrane preparation. We detected no quantitative or qualitative change in either pertussis toxin substrates or immunoreactive G proteins when membranes from control and FNLLP-treated cells were compared.